A plant having a double interchange was isolated from the population raised from gamma ray irradiated seeds in P. typhoides cv. Mainpuri. The plant was morphologically distinct in being weaker and much shorter than its normal counterparts. Diakinesis-Metaphase I configurations revealed the predominance of a hexavalent along with 4 bivalents. In a few PMCs univalents along with variable no. of bi and multivalents could also be observed. Anaphase I studies exhibited various anomalies as well, like unequal separation, bridges and lagging chromosomes. Perhaps, due to these overwhelming chromosomal aberrations pollen fertility was drastically reduced. The paper discusses the meiotic behaviour of this translocation heterozygote and analyses the probable causes for peculiar observations.
Reciprocal translocations or segmental exchanges are chromosomal aberrations involving the exchange of parts between heterologous chromosomes. Plants bearing translocations are known as heterozygotes as only one of the chromosomes, of a non-homologous pair, is involved. Translocation heterozygotes have been of interest as they represent a model of surveying genic and chromosomal changes and provide novel gene linkage relations. They also provide a source for raising aneuploids. Segmental interchanges have been reported in a number of plants like Oenothera (Cleland 1936), Tradescantia (Giles 1940) , Melandrium (Chaudhari 1968) , Lens (Sinha and Acharia 1974) , Capsicum (Meshram et al. 1981) , wheat (Belay and Marker 1997) , Nigella (Saha and Datta 2000) etc.
The present paper reports the cytological behaviour of an induced translocation heterozygote in Pearl Millet (Pennisetum typhoides).
Material and methods
Healthy seeds of Pennisetum typhoides (local cultivar Mainpuri), were irradiated with gamma rays from a 60 Co source at NBRI Lucknow (dose rate 1.6 kR/min) to raise a population for a mutation breeding experiment. Among the irradiated population, a plant was observed to be exceptionally weak with short height and thin leaves. The spike was short as compared to normal plants.
The chromosome behaviour was studied from the anther smears of floral buds fixed in 1 : 3 acetic alcohol solution. Slides were prepared using standard acetocarmine staining technique. Pollen fertility was assessed by acetocarmine glycerine stainibility test.
Observations
Meiosis was perfectly normal in the control plants, exhibiting 7 bivalents at Metaphase I ( Table  1 gives an account of major Metaphase I configurations in the translocation heterozygote.
A total of 182 PMCs were scored at Metaphase I, out of which 96 showed the presence of a hexavalent with 4 bivalents, while 15 showed a hexavalent with variable number of univalents. Among the hexavalents, some (72) were rings and rest were chains (Figs. 4-7) . The ring hexavalents were of 2 types i.e. adjacent (forming simple loop) and alternate (forming an 8 shaped biring). The 8 shaped bi-ring could be made up of 2 unequal rings of 2 and 4 chromosomes, respectively ( Fig. 6 ) or 2 equal rings made up of 3 chromosomes each (Fig. 5) .
Anaphase I showed various abnormalities as well, although in a large percentage of PMCs chromosomes could still separate normally (31.69%). Most common separation, however was 6 : 8 ( Fig. 12 ) seen in 39.44% PMCs. Other abnormalities included bridges ( Fig. 10) and laggards (Fig.  11) . Table 2 gives an account of major anaphasic abnormalities.
Pollen fertility was reduced to just 38.16Ϯ3.15% as against 94.52Ϯ2.10% in the control sets.
Discussion
Associations of chromosomes in rings and chains of 6, as also the presence of bivalents and univalents have suggested a double interchange involving 3 non-homologous chromosomes. Preponderance of ring interchange complexes seems to be due to greater length of interchanged parts as well as chiasmate associations in all the arms of the interchange chromosomes. If chiasmata are not formed in all the arms, chains instead of rings are produced (Burnham 1956) . Chromosome pairing in alternate and adjacent orientations must have given rise to 8-shaped and ring arrangements, respectively.
Although, some PMCs showed the formation of 7 bivalents, their orientation on equatorial plate was abnormal. Such a behaviour may be explained on the basis of heterogenesity.
Presence of a large number of PMCs with univalents, may be interpreted to be due to small rearrangements, particularity interstitial translocations between chromosomes, which do not involve the ends. Due to such interstitial differences, the chromosomes do not form rings or chains but pair loosely at pachytene and desynapse at Metaphase I (Stebbins 1971) . Another explanation for univalents may be that a gene or a set of genes responsible for pairing might have been affected due to translocation and have given rise to univalents (Sinha and Acharia 1974) .
Formation of bridges and laggards at Anaphase I, can mainly be attributed to the inability of the multivalents to separate properly. Adjacent orientations seem to be more responsible for the for- mation of laggards where there is always a possiblity of unequal and delayed separation. Random movement of univalents to any pole lead to unequal separation of chromosomes. Bridges might be a result of delayed chiasma terminalization or stickiness. Not withstanding the abnormal gametogenesis the pollen fertility registered a sharp fall. Pollen grains formed due to unequal separation bear higher or lower chromosome number leading to sterility. These pollens, however, if fertile may lead to aneuploid offsprings and give rise to some novel gene combinations.
